Abstract. Innovation can be defined in many different ways, and can originate both from within existing organizations and from new entrants in a sector (e.g. startups). As with innovation, there are different views on and definitions of the term startup. In general, only two out of ten startups are expected to live up to their expectations and grow. Over the years, many names of new entrants in research workflows and scholarly communication have appeared. What has become of these hopeful new entrants and their products, services, and tools? This Fall, market research was conducted and three questions were investigated: 1. Did they still exist (independently) in 2018? 2. If so, how were they funded and how were they doing? 3. If they were acquired by 2018, by whom and when were they taken over? To systematically create a list of the new entrants, a range of approaches and sources were used. This resulted in a long list, which was shortened to a sample of 120 independent for-profit startups through various filtering exercises. To answer the three research questions, various approaches were used: desk, literature, and web research; qualitative research (mostly interviews and personal communication); and index research (i.e. Crunchbase and TNW Index). The most striking first conclusion is that a solid 120 independent for-profit startups were found for our sample, indicating noteworthy autonomous innovation. The sample used was neither complete nor representative of all new entrants in research workflows and scholarly communication, but proved to be an interesting subset to provide answers to the three questions investigated. The conclusions are thus explicitly valid for the sample only. Another interesting conclusion of this market research is that the vast majority, 92 of the 120 startups in our sample, was found to exist independently in 2018. Less than a quarter (21%) was acquired by another organization by 2018 (two were acquired twice). For the startups that existed independently in 2018, the second research question investigated how they were funded and how they were doing. In terms of funding and revenue, impressive funding and revenue numbers were found: ten startups with more than USD 25 million in funding, and seven with more than USD 10 million revenue (29 with more than USD 1 million revenue). It is however important to note that, through private conversations, it is known that many startups do not disclose (revenue) numbers, and that the Crunchbase data are subject to a spread of accuracy. For the 25 startups that were taken over by another organization by 2018, we found that the overall average amount of time between a startup's founding and its first acquisition was five years, in line with startups in the financial sector. A great variety in the activities of the acquired startups was found, as well as in the acquiring parties. The vast majority (67%) of the 27 acquisitions were carried out by a party that did not come from a scholarly publishing background. The nine (33%) acquisitions made by publishers show a variety of players, with six different actors in total. The third prominent conclusion of this market research is that the acquired startups were definitely not all taken over by the big STM players. 
Introduction
Over the years, many names of new entrants in research workflows and scholarly communication have appeared. These players aim to provide improvements on solutions for existing needs, or address new requirements or unarticulated needs in all areas of the research cycle. Whether in an academic, governmental, or corporate environment, the research cycle covers a researcher's continuum of generating ideas and hypotheses, obtaining funding and approval, conducting research, disseminating results (including formal publication), and overall management (e.g. finding collaborators, organizing work and projects).
The new players that were observed, whether for-profit startups or players otherwise organized and financed, form part of what can be referred to as "MediaTech" or "TechForMedia," depending on their area(s) of application. Media technology is described on Wikipedia [1] as including, among others, digital media technology, electronic media technology, electronic publishing, and media technology university programs. In line with the Wikipedia definition of FinTech [2] (or financial technology), MediaTech is defined in this paper as "new technology and innovation that aims to compete with traditional methods in the delivery of media services," and thus includes "alternatives for traditional approaches to research workflows and scholarly communication." The latter specifically has become known as AcademicTech. Technology for media, or TechForMedia, is defined in this paper specifically as "solutions and services for media companies" (e.g. publishers).
What has become of these hopeful new entrants and their products, services, and tools? This Fall, market research was conducted to investigate various questions in this respect:
(1) Did they still exist (independently) in 2018? (2) If so, how were they funded and how were they doing? (3) If acquired by 2018, by whom and when were they taken over? This paper describes the approach and results of the market research. The underlying data are available from Zenodo [3] . The author welcomes feedback on and discussion of all parts of the market research.
Background
Innovation can be defined in many different ways. Some basic views are given on Wikipedia [4]:
Innovation can be simply defined as a "new idea, creative thoughts, new imaginations in form of device or method." However, innovation is often also viewed as the application of better solutions that meet new requirements, unarticulated needs, or existing market needs. …in economics, management science, and other fields of practice and analysis, innovation is generally considered to be the result of a process that brings together various novel ideas in such a way that they affect society.
Innovation can originate both from within existing organizations and from new entrants in a sector (e.g. startups). To this end, Van Peteghem and Mohout [5] book Corporate Venturing, which has as its main theme "accelerate growth through collaboration with startups." Under outside-in corporate venturing, a wide range of financial, operational, and technical models are described for such collaboration and organized into two main categories: equity-based partnering and non-equity-based partnering models. Bradley and O'Toole [6] from McKinsey&Company describe how potential disruption from outside can be countered by existing organizations in An Incumbent's Guide to Digital Disruption. They explain why navigating disruption can be challenging, but also that organizations that show foresight and a willingness to make bold moves can emerge as winners.
As with innovation, different views and definitions exist for "startup. According to Omar Mohout, over 1 million euro in funding or revenue is generally regarded to be a valid indication of innovation for a startup in Belgium and the Netherlands. In other regions, these thresholds can be different and are generally higher, especially in the USA. Also, in general, only two out of ten startups are expected to live up to their expectations and grow.
Methodology

Sample
To systematically create a list of the new entrants in research workflows and scholarly communication, a range of sources were used, listed below. The number of players pulled from each source is indicated, with some duplication between the sources (duplication not indicated below). In addition, players were found by talking to people and scanning industry news throughout 2018. This approach brought the total long list to over 800 players, which included startups, collaborative projects, launches by established commercial companies, university initiatives, solutions by individuals, EU-funded projects, initiatives subsidized/sponsored by foundations, etc. It is important to note that these 800 players are not all new entrants, nor are they necessarily innovative. The list is to be regarded as a long list of players and their products, services, and tools When applied, this first filter led to the explicit exclusion of inside-out initiatives by established players, which can of course also be an effective approach, as is illustrated by Elsevier's (RELX group's) recent recognition by Forbes as a world leader in innovation [18] . Other examples of well-known names that dropped off the list in this filtering are Bookmetrix and F1000. These were simply beyond the scope of this market research. Also excluded were pharma-sponsored initiatives.
Because the remaining list was still too long to investigate the three questions listed in the introduction above in detail, another systematic approach was applied in order to get to a manageably short list of interesting startups: -Keep "for-profit" and exclude "not-for-profit" (subsidized, charity, university, EU grants, etc.) initiatives. -Exclude single developers' initiatives.
-Cover the first research phases only (as per the above mentioned Utrecht University research) [19] :
preparation, discovery, analysis, writing, and publication ("select journal" part only). Thus, exclude part of the publication phase (e.g. "archive/share," "peer review," "publish"), and the outreach and assessment phases.
This second filtering exercise saw more initiatives excluded from the list. Some examples are: Coko Foundation, Hypothes.is, Impactstory, Unpaywall, and Zotero. Again, these were simply beyond this market research's scope.
This approach shortened the list to 120 young, independent, for-profit startups. The sample contained 32 TechForMedia players, often also with a role in MediaTech. The 115 pure MediaTech players cover all the research phases: preparation (21%), discovery (37%), analysis (19%), writing (19%), and publication ("select journal" only, 5%). Often, more than one research phase is covered by a startup.
The founding years of the startups in the sample spread across 2007 to 2017, and show a peak around 2012-2013 ( Figure 2) . Half of the startups in the sample are based in EMEA; 43% come from US/CAN, and only 5% are based in APAC.
Approach
The market research aimed at answering the following questions for the 120 young, independent, forprofit startups in the sample:
(1) Did they still exist (independently) in 2018? (2) If so, how were they funded and how were they doing? (3) If acquired by 2018, by whom and when were they taken over?
To answer the questions, various approaches were used, which were applied more or less interchangeably. The approaches were: The most important source for assigning the research phases covered by the startups was the classification used in Utrecht University's database (built on the 2015-2016 survey). This database assigns a single research phase per tool. If the information gathered during the market research gave reason to, relevant research phases were added to the coverage of the startup. In many cases, this resulted in multiple classifications per startup. In a few cases, it was decided to assign a different (single) classification than the one used in the Utrecht University database. It should be noted that the assignment is subjective.
This research was done in the Fall of 2018 and the findings were double-checked by the author at the end of December 2018. It should be noted that the status of the startups in the sample is likely to change in time and that the results of the market research are therefore best regarded as a "2018" snapshot.
Results
Question 1: Did they still exist (independently) in 2018?
What has become of these 120 promising young startups in 2018? The market research indicates that the vast majority (92 (77%) out of the 120) still exist independently, and less than a quarter (25 (21%) out of the 120) were acquired by another organization. Only three startups in our sample were found to have ceased to exist or, more specifically, two had stalled their activities due to the GDPR (Global Data Protection Regulation).
Question 2: If so, how were they funded and how were they doing?
This market research provided a variety of insights into the 92 startups that existed independently in 2018. First, their geographical breakdown, which differs only slightly from the overall sample: 49% are from EMEA, versus 50% in the overall sample; for US/CAN, this is 46% versus 43%; and for APAC, it is 4% versus 5%.
For 51% of these startups (47 out of the 92), details on their latest funding round are known based on information found in Crunchbase, TNW Index and personal communication. For the vast majority of these 47, this is Seed capital and Series A and Series B (Figure 3 ). For these 47, we see a slightly different distribution in research phase coverage compared to the full sample: preparation (25% here versus 21% in the overall sample); discovery (30% versus 37%); analysis (25% versus 19%); writing (17% versus 19%); publication ("select journal" only, 3% versus 5%). Of these 47 startups, 17 are also active in TechForMedia.
In terms of parties investing in these startups, we have so far only analyzed strategic investor Digital Science [22] . Digital Science (sometimes in combination with Holtzbrinck Digital) have invested in six of the 92 startups.
For 40 startups (out of the 92), their total funding is known from Crunchbase and TNW Index. For those, we see quite a different geographical breakdown than for the overall sample: 33% are from EMEA, versus 50% in the overall sample; for US/CAN, this is 60% versus 43%; and for APAC, it is 8% versus 5%. The funding of 27 of these 40 startups is over USD 1 million, and ten of these (i.e. Asana, ResearchGate, Doximity, ScienceExchange, Typeform, Import.io, Scientist.com, Yewno, Transcriptic, and BenchLing) have more than USD 25 million in funding (Figure 4 ). More than half of the top-10 funded startups (six) in our sample cover the preparation research phase. The names of the top-10 funded startups, the research phases they cover, the amount of funding they obtained, and their annual revenue are shown in Table 1 .
For two thirds of the 92 startups, their revenue remains undisclosed. Of those whose revenue data are available from Crunchbase (31), almost all have more than USD 1 million in revenue. The revenue of seven (Asana, Scientist.com, ÜberResearch, TriNetX, Doximity, ScienceExchange, Zapnito) is over USD 10 million. In Table 2 , the top-10 revenue startups are given in descending order, with information on research phase coverage and funding. More than half of the top-10 funded startups (six) in our sample cover the preparation research phase.
The financial figures in this section are almost fully based on information from Crunchbase. Through private conversations, it is known that many startups do not disclose (revenue) numbers, and that the Crunchbase data are subject to a spread of accuracy. In the abovementioned Utrecht University 2015-2016 survey some information is available on takeup and usage of the 92 startups in our sample. Most often mentioned (at least in two categories) are: Academia.edu, ResearchGate, ReadCube, Figshare, Kudos, PaperPile, and Qiqqa. Another 20 players are scored in one category.
Question 3: If acquired by 2018, by whom and when were they taken over?
Under Question 1, it was indicated that 25 of the 120 startups in our sample were taken over by another organization by 2018. In fact, two of the 25 were acquired twice in the period under investigation (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) (2018) . The acquiring parties did not only come from a scholarly publishing background. In fact, the vast majority (67%) did not. Table 3 Coverage of acquired startups, industry of acquiring party, and founding and acquisition year details (part 1).
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These non-publisher acquirers (the ones with more than one acquisition) are active in the following industries: five (19%) in distributor/information services; three (11%) in analytics/data; two (7%) in biotech; two (7%) in IP services; two (7%) in market research/media; and two (7%) in workflow tools.
The nine (33%) acquisitions carried out by publishers show a variety of players: three were done by Elsevier, two by Atypon/Wiley, one by AAAS, one by Condé Nast, one by Springer, and one by Taylor&Francis.
One fifth (five) of the acquired startups were founded in 2012, and ten out of the 27 acquisitions were done in 2017. The overall average amount of time between a startup's founding and its first acquisition is five years.
The variety in the activities of the acquired startups, the acquiring party, and details about the founding year and year(s) of acquisition are illustrated in the overviews in Tables 3, 4 , and 5. In addition to MediaTech, five (20%) of the 25 acquired startups also serve TechForMedia.
Discussion
This market research looked into what has become of new entrants in research workflows and scholarly communication. In order to obtain a manageable sample to investigate, a long list of players underwent filtering procedures, leaving out a group of potentially interesting initiatives: subsidized, charity, university, EU grants, and single developers' initiatives. Also, players active in the coverage of certain research phases were excluded, namely later parts of the publication phase (e.g. "archive/share," "peer review," "publish"), and the outreach and assessment phases. The filtering also led to the explicit exclusion of Table 4 Coverage of acquired startups, industry of acquiring party, and founding and acquisition year details (part 2). Table 5 Coverage of acquired startups, industry of acquiring party, and founding and acquisition year details (part 3).
inside-out initiatives by established players. The remaining sample of 120 young, independent, and forprofit startups seems to be an interesting one. The most striking first observation is that this sample of 120 indicates noteworthy autonomous innovation in itself.
However, the overall sample of 120 startups seems to have an uneven distribution of founding years, with a peak around 2012-2013. This can be the result of certain market developments that were not investigated further in this market research. But there is another important factor to consider: the methodology used to compile the sample. The sample is biased towards startups that are already in a later and operational phase of their life cycle. This can explain the lower numbers after the 2012-2013 peak: with this methodology, we do not yet see interesting startups that are still in their earlier days. As no (free) comprehensive source Only three startups in our sample we found to have ceased to exist by 2018 or, more specifically, two had stalled their activities due to GDPR. Because of the methodology used, this market research does not provide meaningful insight into ceased players (neither their numbers nor characteristics).
The 115 pure MediaTech players cover all research phases, but there is no reason to conclude that the distribution is representative or that it is not, as no comparisons with other sources and research results were conducted.
It is interesting to see that 27 startups are active in both MediaTech and TechForMedia, and that there are only five pure TechForMedia startups in the sample. This can be an effect of the methodology used to obtain the sample, namely the strong contribution from the Utrecht University database (built on the 2015-2016 survey). It can also be an indication of a lack of innovation in the scholarly publishing sector, or of most of the innovation being done in-house and/or by established players.
When considering the results and the geographical breakdown of the sample in light of developments in research and scholarly communication in APAC, more startups from that region were expected to have been found. This raises interesting questions for further investigation: Where can we source initiatives from APAC? Or are they perhaps happening in different ways?
Despite these considerations, the sample with the set of 92 startups existing independently in 2018 and the 25 that were acquired by 2018 proved to be interesting. However, any conclusion is to be regarded as only relevant to the specific sample.
Startups that existed independently in 2018
With respect to the independent startups, the question was asked: how were they funded and how they were doing in 2018? It is interesting to see that much more is known about the funding and revenues of startups from US/CAN than from EMEA. This is expected to be related to regulation and culture.
Given the bias of the sample with respect to founding years, the finding that most funding is in Seed capital and Series A and Series B seems logical.
The high percentage of startups with more than USD 1 million in funding or revenue is very likely to be due to the fact that more is known about US/CAN-based startups, in combination with the fact that amounts are generally higher there than in EMEA. Nevertheless, seeing an absolute number of ten startups with more than USD 25 million in funding and seven with more than USD 10 million revenue is absolutely impressive. Among the top-10 funded startups, five are from the top-10 revenue startups. Among the top-10 revenue startups, five are from the top-10 funded startups.
The financial figures are almost completely based on information from Crunchbase. Through private conversations, it is known that many startups do not disclose (revenue) numbers, and that the Crunchbase data are subject to a spread of accuracy.
Due to a lack of sources, little was discovered on customer/researcher take-up and usage, and it is difficult to draw conclusions in this area other than that follow-up research and information would be desirable.
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What is worth discussing are links to possible moderators for success, given some hot topics in our sector:
-Are these startups ready to disrupt [23] [24] [25] 
Startups that were acquired by 2018
The finding of an average of period of five years between founding year and first acquisition seems in line with other industries (in the financial sector in 2018, about half of the startups were between three to ten years old when acquired [29] ). That less than a quarter (25 (21%) out of the 120) were acquired by another organization is probably not what people working in research workflows and scholarly communication would have expected. Before this market research, a sentiment was picked up about a small number of traditional big players in scholarly communication "taking it all."
In light of this, the fact that for 67% of the acquired MediaTech startups the acquiring parties did not even come from a scholarly publishing background is interesting. Could it be that we traditionally have a narrow view of our scholarly communication sector?
The variety in the activities of the acquired startups, the acquiring parties, and details about founding year and year(s) of acquisition are interesting. Again, could it be that we traditionally have a narrow view of our scholarly communication sector?
Moreover, it would be very interesting to know more about the sample of acquired startups. Some open questions that remain, and that are of interest to investigate further in future market research, are the following: 6. Conclusion
Answering the three research questions
The most striking first conclusion is that, even with a lot of filtering from an initial long list of over 800 players and their products, services, and tools relevant for research workflows and scholarly communication at large, a solid 120 independent for-profit startups were found for our sample, indicating noteworthy autonomous innovation.
The methodology used in this market research delivered a sample of for-profit startups that was not complete in terms of including all players founded between 2007 and 2017, and did not cover all research phases. It is also assumed to be unrepresentative in terms of APAC coverage. Despite these considerations, the sample with the set of 92 startups that existed independently in 2018 and the 25 startups that were acquired by 2018 proved to be interesting and provided answers to the three questions investigated. The conclusions are explicitly relevant to the sample only.
With respect to the first question (did they still exist (independently) in 2018?), the vast majority of the 120 startups in our sample was found to exist independently in 2018: 92 (77%). Less than a quarter (25 (21%)) was acquired by another organization by 2018.
For the ones that existed independently in 2018, the second research question investigated how they were funded and how they were doing. In terms of funding and revenue, more is known about US/CANbased startups than about those from other regions. Top-funded and top-revenue startups mostly cover the preparation research phase.
For 51% (47 out of the 92), details on their latest funding round are known, based on information in Crunchbase, TNW Index and personal communication. For the vast majority of these 47, this is Seed capital and Series A and Series B, which is not unexpected. For 40 startups (out of the 92), their total funding is known. Ten startups with more than USD 25 million in funding were found.
For two thirds of the 92 startups (61), their revenue remains undisclosed. Of those whose revenue information is available from Crunchbase (31), almost all have more than USD 1 million in revenue. The revenue of seven startups is over USD 10 million. It is however important to note that, through private conversations, it is known that many startups do not disclose (revenue) numbers, and that the Crunchbase data are subject to a spread of accuracy.
For the third research question, the 25 startups that were taken over by another organization by 2018 were looked into, and it was investigated who did the acquisition and when. The overall average time between a startup's founding and its first acquisition was five years, and two of the 25 startups were acquired twice in the period under investigation (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) (2018) . A great variety in the activities of the acquired startups was found as well as in the acquiring parties. In addition to MediaTech, of the 25 acquired startups, five (20%) also serve TechForMedia.
The vast majority (67%) of the 27 acquisitions was executed by a party that did not come from a scholarly publishing background. Among them, we found organizations in a range of non-publishing The overall conclusion about the acquired startups is that they are definitely not all taken over by the big STM players.
Questions for further research
This market research provides meaningful answers to and conclusions about a subset of new entrants in research workflows and scholarly communication. It would be interesting to do research on the other subset(s) as well, especially on startups covering the research phases excluded in this sample and the independent not-for-profit players. It would also be very interesting to find out more about new entrants from APAC.
With respect to customer/researcher take-up and usage, little is discovered and few sources are available, so specific follow-up research and information would be desirable in this area.
Moreover, in other areas, more information would be interesting with respect to the startups that existed independently in 2018, as well as the ones that were taken over. This could include, for example, information regarding investors, performance, and comparisons with benchmarks from other industries.
Also, it would be worthwhile to discuss links to possible moderators for success, given the debate on current topics in our sector, for example (technical) disruption and the Joint Roadmap for Open Science Tools. 
